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Consider a message with x(t)=cos2π1000t+(1/3)cos2π1500t+(1/2)cos2π1800t and Ac=10. Sketch the 
positive output spectrum if the modulation were 100% modulated DSB with carrier, DSB without 






The frequency deviation of a 5 MHz frequency modulated signal is 4 kHz. With this input signal, how 
can a frequency modulated output with a signal frequency of 50 MHz and a frequency deviation of 24 













Discuss an advantage and a disadvantage of using double sideband without carrier modulation compared 






The audio portion of television transmitter is an indirect FM system having W = 10 kHz, D = 2.5, and fc 
= 4.5 MHz. Devise a block diagram of this system with φ∆/2πT < 20 Hz and fc = 200 kHz. Use the 






Discuss the transmission of light through the graded index optical fibre. How can this fibre be used to 
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A single mode fibre has a core diameter of 8 µm and a refractive index of 1.46. The index difference is 
0.003.  
(a) What is the single mode cut-off wavelength of the fibre? 












(a) Discuss the mechanism for semiconductor laser to generate light. 
(b) A semiconductor laser for operation around 1.3 µm has a cavity length of 300 µm and an index of 
refraction of 3.2. The mirror reflectivities are 0.9 and the loss coefficient is 300 m-1. Find the minimum 
gain coefficient required for lasing. 





A semiconductor laser emitting light at a wavelength of 0.9 µm has an optical cavity of length 130 µm. 
The refractive index of the semiconductor is n=3.5. 
(a) Determine the wavelength separation between the longitudinal modes. 
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(a) If the switching voltage Vπ is 4 V, what is the bias voltage for the device to operate at the most linear 
region? 
(b) A small RF signal VRF(t)=VRFsin(ωRFt) and a DC bias voltage Vb = 2 V are applied to the modulator. 
Derive the output RF signal power expression for a modulator switching voltage of Vπ = 4 V. 
 
(5 Marks) 
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